Radioimager quantification of oligonucleotide hybridization with DNA immobilized on transfer membrane: application to the identification of related sequences.
The radioimager scintillating optical fiber imager was used to quantify the hybridization parameters of a 35-mer oligonucleotide probe with target DNAs immobilized on transfer membranes. The amount of the immobilized target DNA remaining accessible to hybridization (Rt) was shown to be about 4% of the spotted DNA. The time course of the hybridization of a target DNA reacting with an excess of full-match probe exhibited a first-order kinetics, in which rate constant k was the highest for the hybridization temperature close to the calculated Tm. The effect of temperature on the hybridization kinetics of the probe sharing 37 to 100% identity with the immobilized target DNA was assessed: A significant fall of both the rate constant k and Rt values at the plateau was observed when the identity shared by the target DNA and the probe decreased from 100 to 71%. The highest k and Rt values were also obtained for temperatures closest to the calculated Tm. A good estimate of the degree of sequence identity may be calculated from the corresponding hybridization signals. Washing procedure did not improve the discrimination between related sequences, except for closely similar sequences. Practical conclusions for the detection of sequences belonging to gene families are presented.